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“Reform Efforts

Contemporary reforms lobby for deep changes in

mathematics teaching and learning, yet classroom practice continues,
in many places, to be as conventional as ever. This study examines
how one mid-sized urban school district marshaled resources for
change in mathematics instruction. The study involved a 3-year
observation of a small group of teachers, an analysis of the
allocation of resources, and interviews with principals and central
office staff to explore the impact of administrator attitudes and
agendas on change in mathematics instruction. Teacher observation
found that, though all eleven focal teachers were using new
"reform-oriented" mathematics textbuoks and most added some
manipulatives and problem solving to their teaching, only one teacher
seemed deeply involved in the ideas of the mathematics reforms.
Resources available for reading and language arts were found to be

dramatically more extensive than for mathematics.,

Interviews with six

principals found that each had a personal agenda where mathematics
reform fell deeply into the backdrop of daily concerns. Interviews
with central office staff suggested that their familiarity with
reforms was modest and offen represented in slogans. Central office
staff justified resource allocation to literacy efforts because they
believed reading was prior to everything else. The paper closes by
arguing that relatively ignorant of mathematics reforms,
administrators are less inclined to allocate the significant
resources necessary to effect real change. (Contains 24 references.)
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Abstract

Contemporary reforms lobby for deep changes inmathematicsteaching andlearning and yet classroom
practice continues, in many places, to beasconventional asever. This publication examineshowone
midsized urban districtmarshaled resources for change inmathematics instruction. In contrast with
literacy where staff, experience, and concern were extensive, m ithematics Jacked parallel resources for
change. Considering themagnitude of the changesenvisionedinteaching, learning, and knowledge, as
well askey district players’ ideas, understandings, and agendas, we argue that there isa paradoxical
inversion of resources needed to tilt the system in the direction of mathematics reform.
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Overthe past fifteenyears, anew wave of reform
inmathematics education has splashed onto the
national landscape. Beginning with the National
Council of Teachers of Mathematics’ 4genda
Jor Action, putlished in 1980, a host of promi-
nent national documents has appeared, promot-
inganambitious visionofchallenging mathematics
instruction forall students. (California State De-
partment of Education, 1985, 1992; National
Councilof Teachers of Mathematics, 1989, 1991;
National Research Council 1989). Not since the
demise of the “new math” of the late 1960s has
school mathematics been the object of so much
attention. Based on the documents and their
visibility, mathematics appearsto be ahead of the
other curricular areas in terms of direction, clar-
ity, and vision. Consequently, on the national
scene, educators and policymakers alike look to
emulate the successes of the mathematics educa-
tion community in order to animate reform agen-
das in Jther subject areas. Yet a closer, more
local look inside classrooms reveals that the
headlines of success may be premature. Many
students continue to experience atraditional math-
ematics curriculum of memorizationand proce-
dures, classrooms where teachers talk and
students listenand practice. What is happeningto
the grand mathematics reform visions? Why do
they notseem to be permeating modal classroom
practice?

In this publication, we offer one perspective on
this puzzle. Given aninterpretation of the math-
ematics reform movement as pressing a set of
deepchangesin mathematicsteaching and learn-
ing, we argue that it would take substantial re-
sources for these ideas to take hold in schools.
The vision of mathematics instructionrepresents
adramatic shift in whatis taught, how itis offered
to students, and what students would do and
learn. Whereas current practice is dominated by
drill and practice of basic skills and manipulation
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of symbols, punctuated by word problems that
“apply” skills in fictional contexts, the reforms
promote a broadening of curriculumto include
topics such as probability, geometry, number
theory. Reasoning and problem solving.are held
as central. Reformers envision teachers telling
less and children engaging in complex thinking
more, more emphasis on the meaning of math-
ematical ideas, less on speed and memorized
recall. But mathematics asa coliection of rules,
mathematics instruction as showing studentsto
followthose rules, mathematics learning asrapid
and accurate computational skill are deeply rooted
inschools. Thisis the mathematics experience of
teachers and administrators who face making the
changes promoted by the reforms. It is the expe-
rience of a public which expects schools to pro-
duce mathematical competence, defined asspeed
and calculational skill.

Exchanging traditional assumptions and expecta-
tions for new ones would require substantial
resources—ideas, images, materials, time, and
opportunities to learn about mathematics, stu-
dents, and pedagogy. In a system not rich with
such resources, extraordinary effort would be
needed to marshal them. Mathematics does not
typically gamer a giant share of educational in-
vestment; making change of the sortenvisioned
by the reforms would require an enormous shift in
the resources allocated to mathematics. Sucha
shift seemsunlikely to be accomplished solely by
acommitment of more money for mathematics
reform. The reforms would require administra-
tors and teachers to revisit and revise in funda-
mental ways their experiences of mathematics,
studentsand pedagogy, toreconsider whatknow-
ing and icarning mathematics entail. A big ques-
tion is whether and how the mathematics reforms
can compete for suchresources among the mul-
tiple agendas pressing on schools? To whatex -
tentcan mathematics muster unusual forceamong
other, moretraditicaally dominant missions, such
as literacy? What are some of the factors that
support or impede the marshalling of needed
resources formathematics reform?

RESOURCES FOR MATHEMATICS REFORM: A
CAsE oF ONE DISTRICT

In our study of a small group of teachers in a
midsized urban district over the past three years,
we have been keeping our eye on the marshalling
of resources for mathematics instruction and
teacher change. Whileall our teachers were using
anew “reform-oriented” mathematics textbook,
and most were inclined to addsome manipulatives
and “problem solving” to theirmathematics teach-
ing, only one of oureleven focal teachers seemed
to have become deeply involved in the ideas of
the mathematics reforms. Our interest was piqued
when we noticed that the resources available in
reading and language arts seemed dramatically
more extensive than in mathematics. Few re-
sources existed to support real change in math-
ematics. While weacknowledge thattheresources
to support literacy werealso in many cases inad-
equate, we argue inthis paper that the contrast in
resources between mathematics and literacy was
striking, especially when examined froma per-
spective of what deep change would require.

The story of the Mapleton district’s mathematics
program reveals a critical gap between national
visions, stzte curriculum guidelines, and local
agendas, Examining this gap helps toexplain why
the mathematics reforms may actually bave little
chance to germinate. Ouranalysis is premised on
the idea that principals and other district leaders
are crucial in the allocation of resources to par-
ticular efforts.

This paper appraises the resources afforded by
the district to the mathematics reforms and offers
anargument for why the resource patterns look as
they do. Although some might see local districts
as conduits of state and national policies and
agendas—primarily asimplementors (Berman &
Pauly, 1975; Crandall, 1982; Gross et al.,1971;
Smith & Keith, 1971)—we base our work onthe
assumption that districtsare active policymaking
contexts. We assume that district staff members
shape priorities, agendas, and directions, and that
they do so in light of the specific ideas and
commitments thatthey bring toany particularset
ofinitiatives (cf. Spillane, 1993). Beyond these
kinds ofindividual readings of and responses to
the reforms, however, wealso conjecture that the
substance of the policy may affectlocals’ reaction
and response and that there may be cystematic
subject matter or other area differences. In this
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case, we investigate the marshalling of resources
for mathematics and examine factors that may
shape the comparatively thin allocation of re-
sources for mathematics as compared toreading.

' We beginby introducing the district, including an

orientation to the context and demographics of
the district in general, as well asa briefhistory of
emphases and change in mathematics instruction
and curriculum. We also provide an overview of
the current agenda in mathematics. Then, fora
closer view of practice, we pay a brief visitto the
classroom of one of our teachers. This snapshot
illustrates the relatively modest influence of the
reforms inthe classrooms we have been studying.
Moving back outside the classroom, weexamine
district resources available to marshal and sup-
port anagenda for change in mathematics teach-
ing. Given what Mapleton teachers and
administrators bring to the challenge of reforming
mathematics education, we argue that these re-
sources are inadequate in crucial ways and, fur-
ther, that these inadequacies stand in paradoxical
contrast with comparable resources available for
the reform agenda in literacy. We propose that
this paradox of resources may be an important
factorin the weak shape of change in mathemat-
ics.

Mapleton: A Midsized Urban District
Mapleton is situated in a metropolitan area of
almostaquarter of amillionpeople. Settled in the
mid-nineteenth century, the city has amain street
downtown district encircled by sprawling resi-
dential neighborhoods, business strips, and shop-
ping centers. Together, heavy manufacturing and
public sector employment form the principal eco-
nomic base of this Midwestern city. Although
unemployment rocketed in the 1980s, presently,
it standsataround 6 percent. About one infive of
the city’sresidentsis African-American; approxi-
mately 5 percentare Latino. In the early 1970s,
Mapletonintroduced bussing in response to court-
ordered desegregation; current school bound-
aries are in many cases the same as those drawn
then, producing puzzling results not always con-
gruent with the aims of those who mandated
bussing,.

With over 20,000 students, Mapleton is one of
the state’s 10 largest school districts. Approxi-
mately a third of the students are African-Ameri-
can, over a tenth are Latino, and about half are
white. A small percentage of the students speak

English as a second language; their primary lan-
guages include Hmong, Spanish, and Vietnam-
ese. While thedistrict is primarily middleclass, as
many as one third of the families live in poverty.

Our work has been focused in three of the el-
ementary schools: Burnside, McKinley, and
Remington. These buildings are all among the
poorer, more ethnically diverse of the district.
Burnside is thconly school which hasno bussing.
Located in an older part of the city, the school’s
population isabout half white, one third African-
American, and one sixth Latino. Almost half of
the children come from families on AFDC.
McKinley, located inan upper-middle classneigh-
borhood, busses one-third of its students froma
poorareaabout amile away. Remington’s popu-
lation, almost two-thirds African-American, is
highly transient. Over 70 percent of the children
qualify for free lunch. Each of these three schools
enrolls about 300 students. Inall three buildings,

- there has been a turnover inadministration over

the last four years. We have been involved,
therefore, with six building principals over the
course of our study. None of these buildings has
anassistant principal.

The district administration is headed by a super-
intendent and two deputy superintendents, onein
charge of instruction and the other in charge of
operations (e.g., transportation, food services,
business office). A cadre of “directors” under the
deputy superintendent for instruction share the
central responsibilities of the district’s instruc-
tional program. Figure 1 illustrates the nominal
distribution of responsibilitiesamong these direc-
tors. Although the titles suggestaunique division
of responsibilitiesamong departments, in fact,
many key functionsare underthe purview of more
than one director. For example, staff develop-
ment is a matter of concern for four different
departments: elementary and secondary educa-
tion, instructional support, and staff development
and curriculum, Leadership inspecific curricular
areas is provided by subject area “coordinators”
who currently reportto the director of staff devel-
opmentand curriculum (althoughthishas changed
three times over the course of our study). These
coordinators work with steering groups of teach-
ers to make curricular decisions; such as text
adoption. The scope of their responsibility is

Michigan State University, East Lansing, Michigan 48824-1034

RR 95-2 Page 3




Superintendent
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Deputy Superintendent Deputy Superintendent
for instruction for Operations
Director of | Directorof | Diractor of |} Director of State li piractor of Staff || Director of Research
E{jemegtary Secondary | Instructional|| and Federal Development and || Evaluation
ucation | _gycation { Support programs Curmiculum Services
1
Language Arts coordinater

Mathematics coordinator, K - 12

enormous: The mathematics coordinator, for ex-
ample, is responsible for providing leadership
and support for curriculum and staff development
for the K-12 program, for over 400 teachers.

Mapleton’s Agenda for

Mathematics Instruction

Just before we began our study, the Mapleton
school distri¢t had finished revamping its math-
ematics curriculum statements—the writtendocu-
mentthatspecifiesthedistrict goalsand objectives.
While this revision process was part of the regular
curriculum “updating,” it occurred at a time of
considerable ferment in mathematics education.
Just two years earlier, the National Council of
Teachers of Mathematics had published the Cur-
riculum and Evaluation Standards, and the
year before the siate had revised and reissued its
Goals and Objectives for Mathematics and
had redesigned the state assessment to test stu-
dents on problem solving and mathematical con-
cepts. The revision of the Mapleton’s mathematics
goals was led by the retiring mathematics coordi-
nator,a man who had guided the district’s math-
ematics curriculum for over 25 years, but who
was notactive in the current mathematics reform
movement.

Modestly revised, the new district guidelines did
not attract major attention nor generate notice-
ablecontroversy. Thenew guidelinesdrew closely
from the new state Goals and Objectives for
Mathematics, even using some of the same ex-
amples and illustrations. Copies of the curriculum
statements were distributed to the buildings. With-
out fanfare, they found their way into teachers’
looseleaf binders of district curriculum guides.

Although more than one of the central office
administrators told us how these objectives func-
tioned to guide teachers’ decisions and planson
a day-to-day basis, we encountered a different
story when we were in schools. One day, when
we were meeting with one of the building princi-
pals, we glimpsed thearchaeology of these cycles
of curriculum updating. Ms. Young, 2t Remington
Elementary, had requested that her teachers turn
in their binders to her. As she leafed through
different notebooks, she showed us packets of
curriculum objectives from other subject areas
‘and other years still tightly shrink-wrapped in
plastic, as well as layers of previous editions now
supposedly outdated and replaced. One binder
contained the last three sets of curriculum state-
ments, each one filed after the other. And in
talking with ourteachers, we learned that not one
used the district curriculum statements as aclose
guide for their practice.

But although the district curriculum guide did not
seem to be a powerful signal for mathematics
reformin Mapleton, the nexttwo events—hiring
amathematics coordinator with both energy and
vision and adopting a new “reform-oriented”
textbook—sounded a somewhat louder call. The
year after the curriculum statements were com-
pleted, Mapleton’s veteran mathematics special-
istretired, and the district appointed a dynamic
newmathematicscoordinator named Lydia Jack-
son. Active in the state Council of Teachers of
Mathematics organization, Jackson had also
worked closely with several prominentuniversity
mathematics educators. Her appraisal of the re-
vised districtcurriculum statements was cynical:
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Granted, there's some improverent in these
statements, but they’re not vastly significantly
different than the statements that they had the
previous year. They really think that they're
making headway and thatthey are doing things
the way in which it is envisioned by the Stan-
dards. They really truly believe this. . . . Actu-
ally they think they are doing things that are in
line with the [state assessment.] They could
care less about the Standards.

She turned her energies to making more substan-
tial changes in line with the mathematics reform
movement. Her efforts, while not at odds with the
state Goals and Objectives, were oriented
around the national reforms—in particular, the
NCTM Standards. Under her leadership, the
district steering group sponsored a year of text-
book piloting (1991-92). Teachers from every
elementary building tried outdifferent text series
in their classrooms, seeking the one that best
supported the district’s mathematics agenda—as
they interpreted it. Jackson worked actively to
bring key elements of the mathematics reformsto
the fore: more emphiasis on problem solving, use
of concrete materials and classroom discussions,
less emphasis on skill practice, computation, and
algorithms. Still, her colleaguesinterpreted these
ideas in light of their own past experience and
understandings, values and beliefs. Given the
limited opportunities Jackson had to help them
explore the reform ideas, and to learn things they
mightneed inorder to delve into them, teachers’
interpretations of the reforms tended to be more
superficial than she wanted—expressed interms
pf“hands-on,”“maxﬁpulatives,” and“active learn-
lrlg.”

Commenting on the district’s awareness of the
reforms, Jackson expressed frustration:

It’s a nightmare because people are not in-
formed about the reform movement. They do
not know what . . . the Curriculum and Evalu-
ation Standards are all about. They haven'ta
clue . . . [but] our steering committee meetings
are tied up this year in dealing with this pi-
lot. . . . The first two of them [were] strictly
working offsome ofthe detailsastohow we're
going to get the evaluation forms out and
what’s the voting procedure and rights going
to be about? So we spent a lot of time on these
kinds of issues instead of the issues about
changingthe way in which we teach mathemat-
ics. Changing our view and perceptions of

what does it mean to do and teach mathemat-
ics. 1 had ideally thought about using the
steering committee time to show and demon-
strate how this also makes sense in your class-
room. But there’s no time to do it. There’s
always another agenda.

Still, Jackson distributed copies of the NCTM
Standards to all the buildings, and made copies
of the K-4 section for all the pilot teachers.
Although the former mathematics specialisthad
set the wheels inmotion for this piloting, and had
already chosenthree textsto be piloted, Jackson
added afourthtext series to the menu of alterna-
tives. She held meetings after school for teachers
who were participating inthe pilot; the Star:dards
figured prominently in the focus of these sessions.
In some measure, Jackson’s efforts paid off:
Near the end of the year, participating pilot
teachers voted to select the series she herself
preferred—thoughnot wholeheartedly: Harcourt
Brace Jovanovich Mathematics Plus (1992 edi-
tion)—as the district’s newmath series.

Remillard’s (in preparation) examination of this
particular series suggests that it includes more
attention to problem solving, places more empha-
sis on traditionally-marginalized topics (suchas
probability and data), and uses manipulatives
quite heavily throughout, She claimsthat explora-
tion and investigation of mathematical ideas are
stressed, as opposed to the traditional explana-
tion and practice that filled the pages of the former
text. Filled withideas, suggestions, and guidance
foramore conceptually-oriented curriculum, this
text series is the primary tool in which the district
invested for “updating” the mathematics pro-
gram. Jackson had mixed feelings about this
reliance ontextbooks inteaching mathematics.
But, she acknowledged, “the number of teachers
who I know do not have the mathematical back-
ground, um, that they need something that has
good information init.” A big question thatre-
mained was what teachers “without mathematical
background” could make of*“good information.”
What kind of resource could anew textseries be?

By 1992, then, Mapleton had completed the
formal revision of its mathematics curriculum.
The district’s mathematics agenda, consistent
with—if not directly shaped by—the state’s
Goals and Objectives for Mathematics, was
officially launched in the direction of amore
conceptual and problem-solving oriented cur-
riculum. Withadynamic and knowledgeable
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mathematics coordinator at the helm, Mapleton
seemed to have marshalled strong resources in
support of the mathematics program. In the
cycleof curriculum revisions, the district moved
onto the next curriculum area—<computeredu-
cation.

Togetaglimpse of whatmany Mapleton teachers
did in the wake of thisrecent wave of curricular
redefinition and revision, we turn next to the
classroom of Dave Burch, a fifth gradeteacher at
Burnside Elementary. In spite of Jackson’s vi-
sions, this lesson is quite typical of what we saw
inmostclassrooms—instruction thatcontinued to
beboth closely tied to the textbook and teacher-
centered.

A Visit to MIR. Burca’s F1rTH GRADE
1992-1993 was Dave. Burch’s first year. at
Burnside as well as his first year teaching fifth
grade. When he compared Burnside with his
previous school where he taught third grade,
Burch saw itas an inner-city school whose stu-
dents were academically behind and had many
social problems. The mix of students inhisclass
included eleven white, nine African-American,
six Latino, one Vietnamese, and one Iranian. Of
these students there were three whom Burch
labeied “special ed,” one labeled “learning dis-
abled, “and two who had “trouble with English”
and participated inthe school’s bilingual program
for most of the day. Because Mr. Burch believed
that mathematics was not language-based like
other subject areas, it was in fact the only subject
that he continued to teach to all his students
together.

Burch’sclassroom was bright and spacious. The
bulletin boards, as well as the empty wall spaces
throughout the room, contained handwritten post-
erswithslogans conveying expectations about
behavior: “Respect Diversity,” “What Active Lis-
tening Looks Like . . .,” “Rules of the Class-
room . . .,” and lists of studentjobs. Underneath
the windows were shelves of trade books, sets of
dictionaries, and individual cubbies where stu-
dentsturned in their work. In the front corner of
the room stood an unused Apple II computer.
The frontand back walls of the classroom each
had a large chalkboard and a smaller bulletin
board. Mr. Burch often conducted lessons from
his desk which sat at the front of the room.

Stadents’ desks were clustered in groups of
three, four, and five, and were not all facing the
front of the room. Mr. Burch’sinstruction cften
required students to turn their chairs to face him.

Burchwas directly involved in the mathematics
textbook adoption process. In his third grade
classroom, he piloted two of the candidate text
series. He recounted that 80 percent of the pilot-
ingteachers—himselfincluded—had favored the
book chosen over the other three series that were
piloted. Nonetheless, he had criticisms of tienew
series. He believed that the book was difficult for
students to read because there was so much text
before the actual exercises. Healsc believed that
there were notenough practice exercises foreach
conceptin the text, and that students must prac-
ticeinorder to learn. He compensated for thisby

sugplementing the new text with practice from the
old.

Burch’s views of the textbook were pertinent
because the text was the core of his mathematics
teaching. Leading students through book pages
one problem at a time, he rarely deviated from
what was written in the text. The following seg-
ment from a iesson~n measurement was typical
of Burch’s math tea~hing. as well as that of most
of the other teachers we observed, with the
textbook providing both setting and script, Burch
used the book’s examples, asked its questions,
and assigned its problems. The students’ role was
to respond to the teacher’s directions and ques-
tions.

Onthis particular day, Burch began the lesson by
writing the following ontheboard: -

p. 350
millimeter
centimeter
decimeter
meter
kilometer
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Kimiko and Nat must chonse 2 unit to Units of Length

. h . 1.000 milllmetars (mm) = 1 xadet lal
measure e muodel ship, 10D confimeters (o) — 1 meter
- 10 decimeters (dm) = 1 meter

1 kilomater (lrm) - 1,000 mén(d

- \
! P l\\v.—____n.—...-“ 2 ——Tunn
1°meter is abaut the width 1 centimeter is about the 1 milmeter i about he
of a doorway. width of & large paper clip.

thickness ot a dime.

The model ship is smaller than a meter. Centimeiers
can be used th measure objrcte emalicr than 2 meten

8, it is reasonable to measure the madsl ship in
cenlimelers.

Tall: About it

» Which uniis are smaller than a mater?
larger than a meter?

» Which unit would vou use o meagurg the height of
vour desk? Explam why vou Lh;nk your choice is
rearonahie.

» What objects in your classroon would you rivwsure
in moters? Evulain why you think yeur cheices aro
reasopnsble,

Check for Understanding

Choose the mast reasonable unil of mersure. Write mm, cm, m, or Am,
1. thickness of paper 2. distance to the next town

Write a, b, or ¢ to lell which measurement is tha most reasenable.

‘og.
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350 Bridge Lesson, pages H20-H2l
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Practice

Ciwcose the most reasanable unit of maasura. Write mm, cm, m, or &m.

§ lenpth of a spelling book 6. distance from the earth v the moon
7. height of a chalkboard 8. dislunce around a baseball field

4 thickness of a dime 19. length of a piece of chalk

i1, lengih of & bus 12. distanve Mrom your home 10 school

ftte a, b, or ¢ to tell which measurement is the most reasonable.

1. i N width of a I0em p. l0dm e 10km
g B # window
it . disneter a lomm b 15em e 10km
% of a rin
- g
length of o 8 mm b. 8 tm e. 8dmn
a crayon
length of B 4 dm B. 4m
a car

L - ;JD/ New, .
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0 LY st *

STV oY f s ..
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Mixed Applications ;if\}

A

&
N

17. YWrite 2 Question Chin measured 18, Franldin and Candy cuv 12 pieces of
his plant’s growih on each of seven wire that wore cach 20.5 cm
days. By the seventh day his plani long. How many centimeters of
hud grown 21 mm. wire did thoy cut?

18, Mildred kepl Lrack of rainfall 20. {ircta and Mario measured the
during four weekr for hor science lengih of the chalkbuard, Greta said
projert. She messured 1.4 em the it meazured 3 dm long, and Mario
firat, wook, 2.1 cm the second weael, said il measgurad 3 m long, Whose
L8 exn the third week, and 2.9 em measuremoent was more reasonable?

the fourth week. How many
centimeters of roin fell during
four weeks?

Hore Practice, Lesson | L1, page H74 ALl 350

1

BEST COPY AVAILABLE
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He then directed students to get out their “new
math books” and, after waiting fora lot of shuffle
to end, began the lesson. Engaginginlittle inter-
action with students, Burch marched through the
textbook page, explaining the various units of
measurement listed on the top right har.d page of
histextbook page.

Page 350. Look atthat chart. Look at thatchart
on the right hand corner where it says units of
length in the blue. It tells you how many milJi-
meters make z meter, how many centimeters
equal one meter, and how many decimeters
make a meter and how many meters are in a
kilometer. So this is how they go as far as size.
Is everyone with us yet? 350? This is from the
smallestto the largest. Millimeters, then centi-
meters, decimeters, then meters. Kilometer or
kilometers as some people call it—doesn’t
matter to me, either way—okay—so, it takes
1000 millimeters to equal one meter. And a
meter, if you look, is about the width of that
doorway. So, this is the meter. It’s 100 centime-
ters in ameter, 10 decimeters in a meter, and it
takesa 1000 meters to make a kilometer.

Using the example from the textbook, Burch said,
“so apaper clipisabout one centimeterin width.”
He then moved to the classroom door and an-
nounced, pointing at the doorframe, “it’1l take
100 of those—ifyou lay them side by side to go
from here to there. That gives you somcidea of
howlong things are.” Continuing, he paraphrased
the caption from the nextillustration in the book:
“Athickness of adime isone millimeter.” He held

adimeupintheairandinformed studentsitwould .

take 1000 of them to go from one side ofthe door
to the other.

AsBurchmoved throughthesections “Talk About
It,” “Check for Understanding” and onto “Prac-
tice,” the class appeared to be attentive. He and
his students played their familiar roles well: The
teacher asked questions, the students answered,
the teacheraffirmed or corrected. There waslittle
side conversation among students and no inter-
ruption from students asking questions.

Burch seemed to control much of the discourse in
the classroom. For example, he would call on
students and asked them to read from the text-
book. Frequently, he repeated what they read,
adding emphasis. Onanother occasion, when he
goitothe “Talk About It” section of the textbook,
hechanged his role to that of questioner, reflect-
ing the switch in the book’s format at this point.

For instance, he called on Barry who read the
question, “Which units are smaller than ameter?”
Burchthenrestated the question and asked Amy
for an example. “Centimeter,” she offered. And
so Burchmoved on.

The class continued moving swiftly through the
questionsinthe orderthey appeared onthe pages
inthe book. At the top of page 351, Burch asked
fimmly,

Number five. Length of a spelling book. Your
spelling book. Would you use millimeter, cen-
timeter  kilometer, or—? You need to look at
page 359 togiveyou aclue. Liesha, what would
y.d pick? Think about it before you answer,
don’t just babble.

He paused.

When you have an answer—anybody here
have an answer yet? Raise your hand when
you think you know the answer. How ‘bout
anybody at the back table yet? Anybody at
that back table with an answer to number five?
Now we’re waiting on Janeya, Liesha.

When most hands were raised, he asked Liesha
for the answer. Hearing the right response, he
said “correct” and then moved on to number six.
“The distance from the earth to the moon?”’ he
asked, looking out at the children.

In“Mixed Applications,” the last section of the

. lesson, a student was called on to read number

18: “Franklinand Candy cut twelve pieces of wire
that were each twenty point fivecentimeterslong.
Howmany centimeters of wire did they cut?”

Burch: Okay, what’s the numbers we have in this
problem? Derek?

Derek: 20and 5?

Burch: 20point 5is one number. What'sthe other
number? Any other number?

Derek: 2

Burch: What do we do with those? Raise your

hand and telt me.
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A student yelled out, “Times!!” Burch said,
“Twenty point five times twelve. How do you
come up withan answer?” Without waiting tora
response, he swiftly did the multiplication on the
board. Turning back to the class, he asked where
the decimal point goes. “After the 6,” someone
gffered. Without comment, Burch put it on the
oard.

Through demonstrating for the students the pro-
cedures and operations to solve the problems in
the textbook, he finished working through the
remaining problems. The students observed, and
were to learn what to do from following his steps.
To ensure that students knew what they were
responsible for, Mr. Burch concluded the lesson
by instructing themtomemorize the chartonpage
350. He announced that they would be asked to
know these metric equivalencies onaclass test.
And, headded, “These are things you’re gonna
haveto knowonthe SATtest.” Raising scoreson
thistest was one of the main aims ofthe district,
according to Burch. And he was commiited to do
his partto achieve that goal with his students, a
commitment thatleads him to make sure students
are practicing and memorizing,.

The textbook was indisputably central in Mr.
Burch’s teaching. He used the examples, ques-
tions, and exercises the textbook’s authors had
included in the section. Therefore, Mr. Burch’s
practice would at times reflect elements of the
reforms—to the extent that the new text series
itselfembodied them. But the textbook wasby no
meansthesingular determinantof what Burch did
inhisclassroom. Infollowing the text, histeaching
was also significantly shaped by conventional
habits, orientations, and beliefs. His own knowl-
edge of mathematics affected the way in which he
read and used the book. In this lesson, Burch had
the reins and controlled the talk; what was talked
aboutcentered onsmall facts and right answersto
bememorized. Neither teacher nor students dis-
cussed the ideas orraised questions of theirown;
instead, they followed the book’s scripttogether.
Andstudents’ turns were small and constrained.

Burch’s views of learning, his notionsabout math-
ematics and measurement, his perceptions ofhis
students and what they need—all these interacted
in his practice. These views wereimportant influ-
ences on what he did as a teacher, and they
affectedhow he made use of the textbook. They
directly affected what kind of a resource the

textbook was for him. A teacher with deeper,
more connected, understanding of measurement
might possibly be able to adapt and usethe text’s
ideas in a more productive way. Neither were his
ideasidiosyncratic; rather, these beliefs are con-
ventional and deeply rooted in our society. That
he may not have deep understandings of math-
ematicsis alsonot unique, buta predictable result
of his own experiences in math classes (cf. Ball
1990a, 1990b; Simon, 1993).

Despite the district’s effortsto bring mathematics
instruction in step with current reforms, Dave
Burch was more concerned with other issues.
Asked about the NCTM Standards, Burch re-
called hearing thatit was anew test. Although he
was one of the 80 Mapleton teachers who partici-
pated in piloting mathematics text options, he is
unaware of the thrust of the reforms and unfamil-
iar with the reform rhetoric. He does not even
clearly remember Lydia Jackson, the mathemat-
ics coordinator. Changing mathematics instruc-
tion, curriculum, and learning were simply not
central to Mr. Burch’s agenda. Mathematics re-
form was not on his mind.

Resources for Reform—Prom.ise and Limits

Our observations of other Mapleton teachers’
classrooms suggests that Mr. Burch’s class-
room—and Mr. Burch himself—are quite typi-
cal. With thetextbook providing questions and
examples, practice and review, teachers and stu-
dents move togetherthrough the curriculum ma-
terials. The mathematics they do is for the most
parta mathematics of procedures and exercises,
the discourse decidedly teacher-centered, and
the environment right-answer-oriented. No big
surprise here. This is what they experienced in
school themselves; most have never seen math-
ematics teaching builton the commitmentsofthe
Standards. Sitting through years of mathematics
classes where memorization was key, and under-
standing beside the point, they have not had
opportunities to explore mathematical ideas in
any depth. While they may remember particular
algorithms, their ownunderstandings of coreideas
are often thin and unconnected.

The glossy new mathematics text series, selected
asavehicle for Mapleton’s curriculum guidelines,
and updated to incorporate the Standards ' em-
phases, was indisputably an importantresource
for teachers like Dave Burch. Underlying ideas
are stressed, both for the teachers and for the

RR 95-2 Page 10
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students. And Burch, consistent with habit, fol-
lowed it faithfully. But the textbook also had
limits. Pages 350 and 351, from Burch’s lesson,
provide a glimpse of the modest ways in which
publishers have tended to interpret and respond
to the reforms. While students were asked to
make estimates of distance and length, they did
notactually engage inmeasuring anything. Mea-
surement remained inert, pictured on the pages of
the book, not as amathematical topic with impor-

tant applications in the real world, and which -

involvesjudgment, estimation, and physical skill.
Itis instead represented as an abstract matter of
equivalencies and facts. In heranalysis ofthis text
series, Remillard (in preparation) notes:

The text includes many characteristics that fit
with the ideas of the reforms, but little of the
“old stuff” has been let go, allowing teachers
to choose the items that best fit their orienta-
tion toward teaching. Long-held goals and
perceptions of mathematics, such as computa-
tional mastery and traditional content organi-
zation, are still prevalent, thus, it appears very
familiar. The publishers have managed to fold
inarange of possible alternativesto traditional
practices without upsetting the status quo.

And, withhundreds of pages intertwining old and
new, the text offers little guidance about empha-
sis. Lydia Jackson, the district mathematics coor-
dinator, was sharply aware of the limits of the new
textbook to effect major change. She could have
been talking about Dave Burch when she re-
marked:

There are more chapters instead of fewer, the
teachers are still faced with this awesome task
of whatisit]’m going toreally teach? Because
they still start at the beginning and they work
through till the end. I have teachers who say
they skip around but there's not that many
teacherswho do that. SoIl havealsothejoband
responsibility of helping teachers make deci-
sions of whatto leave out. That’sa bigrespon-
sibility.

The process of textbook revision means that this
text, likemost series, is inmany ways quite similar
to previous editions. Further, since the reform
ideasinclude notjustattentionto content butalso
to the environment and discourse of classrooms,
atextbook may notbe the bestleverto stimulate
and supportall aspectsof the reforms. Asaresult,

while the text can offer some new ideas and new
approaches, itis notenoughto lead Mr. Burch to
change dramatically what heteaches orhowhe
teachesit.

Shaping amathematics curriculumresponsive to
the national and state-level reform agenda re-
quires careful thought, active work, an< opportu-
nities for reflection. It also requires ongoing
learning. For teachers to change their mathemat-
ics instruction in the direction of the reforms
would entail more than casting off their old text-
books and unpacking theirnew ones (cf. Cohen
& Ball, 1990). Teachers alsoneed to understand
and be committed to the new goals. They need
opportunities to learn more mathematics in depth
themselves, to look closely at their students’
thinking about that mathematics, to explore ways
to respond to students’ ideas, and to talk with
others who are trying to make these changes in
their practice (Heaton, 1994; Simon & Schifter,
1991). They need time, ideas, and images. They
need sustained opportunities to learn and support
to experiment in practice.

Mr. Burch’s principal could play arole in helping
to get mathematics and the reform of math teach-
ing more squarely in view. Maybe a mathematics
specialist teacher could help him know about the
agenda for mathematics instruction in Mapleton,
as well as about the mathematics reform move-
ment—its central aims and ideas. Perhaps some-
one else—aworkshop leader—could also inspire
him to care about it, and support him in being a
learner as he considers how the ideas fit in his
classroom, what he might try with his students.
Mr. Burch has been to some meetings with Lydia
Jackson, meetings centered on the textbook pi-
loting and selection process. But such contacthas
been too thin to make a difference. Jackson,
singly responsible for the entire district’s math-
ematics curriculum—for the work of over 400
teachers, did not have substantial contact with
Burch, even though he was one of the pilot
teachers. In fact, later he could not even recall
who she was.

For Burch, the selection of a new text seemed
little more than normal district “updating.” In
fact, language about problem solving and other
“new” aspects of the textbook series only
served to reinforce a sense that this change
was little more thun routine curriculum revision
to make the district nominally more current.

Michigan State University, East Lansing, Michigan 48824-1034
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Moreover, the conversation seemed centered
on content—what to teach. None of this im-
pressed on him that his mathematics instruc-
tion was to undergo any substantial change.

Repeatedly Jacksoi told us that she alone could
notaccomplish thisambitious reformin Mapleton.
With just one of her, and all of K-12 to worry

"about, her job was vast:

AndP’m inaposition that i can not dictate what
you will do in your el=mentary buildings. I
can’t dictate it, I can not dictate what the
curriculum is going to be. ifthe teachersare not
in agreement . . . just because ! put it on paper
is not going to make it solved.

Neither can a new textbook alone meet the
challenge of change. As Burch’s teaching shows,
teachers’ existing beliefs and understandings will
shape their use of even well-designed and re-
form-oriented textbooks (Rickard, 1993;
Remillard, in preparation). And no commercially-
available text will divert dramaticaily from modal
practice in any case.

Although mathematicsisconsidered animportant
subjectarea, and the agenda for reform is ambi-
tious, the resourcesallocated to supporting change
inmathematics seem meager. To expect to lever-
age change in a complex curricular area, in 2
districtthe size of Mapleton, with one staff coor-
dinator and a new text series seems simplistic.
Indeed, as we noted earlier, inreading and lan-
guage arts, the resource allocations were much
more generous. At the central office level, two
staffmembers wersplayiny LydiaJackson’srole.
Inadditionto anewliterature-based text, multiple
copies of trade books and other instructional
materials had been purchased, and every build-
ing had afull-time reading teacher and an instruc-
tional aide. It seemed there was more district
interestinreading, and consequently more atten-
tion to it. In the section that follows, we explore
what may have influenced this contrast in re-
sources.

DISTRICT ADMINISTRATORS AND THE
ALLOCATION OF RESOURCES
Justasteachers’ ideas and commitments shape
how they interpret and approach thereforms, so,
too, doadministrators’ concerns and understand-
ingsinfluence their practice. What they care about

influences their prioritiesand attention. Whatthey
understand shapes what they do. Moreover, their
decisions shape local policy explicitly through
whatthey do, and implicitly, by the waysin which
their decisions communicate priorities or focus.
Weturnnextto acloser look atthe administrators
who provide leadership for curriculum and in-
struction in Mapleton. We ask: To what exten..
arethese district leadersequipped toassistteachers
inremodeling Mapleton’s mathematics curricu-
lum? To investigate this question, we examine
what they bring to the agenda for mathematics
reform: What do they knowand believe about the
mathematics reforms, such as those promoted by
Mapleton, the state, or the NCTM Standards?
Because we want to set their ideas about math-
ematics instruction in context, we also explore
their own agenda as building or district leaders.
What do they hold as central to the improvement
of Mapleton schools? What is the relative place
of mathematics—or literacy—in these agendas?
The purpose of such comparisons is notto make
claims about other areas, but merely to place the
mathematics reform issues in a broader context.

Inthis section, we focus on what district admin-
istrators bring to issuesof reforming the district’s
mathematics program. Our analyses probe the
ideas and orientations of central office adminis-
trators and principals who make decisions, shape
instructional agendas and marshal resources within
the district. We turn firstto consider several of the
building principals, including Burch’sown former
and curreni principal.

Principals’ Orientationsto the

Mathematics Reforms

In the main, the principals’ ideas about math-
ematics instruction seemed thin and they did not
talk much about mathematics instruction or about
the reforms, even when we asked them directly.
They seemed to know littleabout the changesin
mathematics curriculum. In fact many of the prin-
cipalstended to side-step our attemptsto initiate
conversations about mathematics instruction and
to turn the conversation to another subject area,
usually reading. Ofthe six principals whom we
were studying, not one had a backgrou:ad in
mathematics or special expertise or experience
with mathematics instruction. Two of the six
principals, however, werehighly-regarded former
reading teachers: Oletha Young, at Remington
and Barb Norrisat McKinley. Young said, chuck-
ling, that she is “not ascomfostable withmath, but
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nobody else isright now because it’snew.” Barb
Norris of McKinley Elementary was perhaps the
most forthright about her knowledge of math-
ematicsinstructionand curriculum:

LikeIsaid, mathisnotmy...area, if I'm going
to pick up anarticle, I’ll pick itup on language
arts and not math, which I should be doing
more of the math. [Laughs]

The principals’ knowledge of the reforms wasrep-
resented through phrasessuchas“manipulatives”or
“problem solving,” withlittle elaboration. Only one
of the six principals—Joan Underwood of
Burnside—taiked atany lengthabout mathematics
instruction, and particularly the reformof mathemat-
ics instruction and curriculum. Still, although
Underwood disclosed thatthe district had distrib-
uted the NCTM Standards documents to all build-
ings, and that she had read the documents, she did
notseem very familiar with many of thekey aspects
ofthereform agenda. She characterized the change
in mathematics as a generic change in “teaching
strategies.” ““A lot ofthe process you use inmath-
ematics resemble and are a part of what youdo in
reading asaprocess,”’ she told us. Continuing her
explanation ofthe connections between mathemat-
icsand reading, she argued thatthereformsin both
mathematics and reading represent

the wholeness of reading and math coming
together as processes again. ... It’s just a way
of thinking. It’s a more holistic way of
thinking . . . So what stands out for me is the
compatibility to reading, in the sense that you
need tomovetoahigher level ofthinking, you,
it’s not surface, it’s not what you see is what
you get, not really. It leads to discovery and
investigation on behalf of the learner. Itdoesn’t
put the teacher in a position of talking and
teaching the whole time, but basically allows
for more interaction between the learner and
the materiai. It allows for a mulititude of solu-
tions.

Although Underwood used similar language to
describethe teaching and learning of mathematics
and reading as processes, she scemed less elabo-
ratein herideas about the teaching of mathemat-
ics as a process. Her focus on the process of
learning new ideas seemed strongly linked to her
releprior to assuming the principalship at Bumside.

Previously she was a staff development coordi-
nator focusing primarily on ideas and concepts
related to the learning of new ideas. While

Underwood talked eloquently about processes
oflearning and unlearning newideas, she wasless
specific about particular new ideas in mathemat-
icsinstruction and curriculum.

Barb Norris’s sense of the new ideas in math-
ematics also emphasized process. Norris charac-
terized the chanige inmathematics withinthe district
asessentially amoveto “hands-on” activities in
mathematics. She suggested the district was “try-
ing to use the manipulatives.” “[K}ids need to
have some hands-on kinds of things because
they’renotlearning inthe way thatwe’re teaching
them now,” she argued. She spoke vaguely about
“hands-on” as central to the mathematics agenda:

I don’t know, I think that there have just been
a lot of studies done where, you know, the
styles kinds of things, but kids need to have
some hands-on kinds ofthings because they’re
not learning in the way that we're teaching
them now, we need to look at how we can
change that.

Norris essentially characterized the changes in
mathematics as the introduction of manipulatives
in the classroom, but could not elaborate further.
She also talked about mathematics teaching that
would promote problem solving, but admitied
that she was not well prepared to engage in such
teaching:

And I think looking at myself, if I were to go
back to the classroom now, and I taught sixth
grade for quite a while um, and  were to teach
math, I would havetotake like um, some work-
shops on how to use manipulatives, cause I'm
not quite sure how I would go about doing
that. . . . Um, problem solving, I think problem
solving is really important and I look back on
me when I was teaching math, I didn’t really
know about, you know teaching strategies for
problem solving.

Oletha Young mirrored Norris’ orientations to
the mathematics reforms. For Young the new
changes in mathematics were like thechanges in

reading, and manipulatives were central in these
changes:

It'slikethe new reading. We’re talking about com-
prehension, understanding, uh, manipulatives, more
timespent working with the child ratherthan lecture
and paper-pencil and what has math been forever.

Michigan State University, East Lansing, Michigan 48824-1034
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The principals whom we interviewed also did not
seem to have time or opportunities to developa
better grasp of the mathematics reforms. Young
argued that principals “don’t have an opportu-
nity” because the district office personnel “don’t
want you out of the building very much, so we
don’thaveanopportunity forinservicing.” Even
whenoccasional workshops were available within
their own buildings, other commitmentsprevented
the principals from attending. Young, for ex-
ample, was unable to participate in a special
inservice sessionin her building because she was
with “the lunch group” during the time of the
workshop. And, from the principals’ own ac-
counts, only rarely was there substantive talk
about mathematics instruction at their own dis-
trict-level principal meetings. Underwood de-
scribed how principals wereprovided information
about the changes in mathematics:

The district made available tous, the standards
and criteria for the National Council of Teach-
ing of Mathematics [sic]. . . . Theybought both
books for each building . . . and they provided
a 30-minute overview of what those nature
changes would be and what we can anticipate.
And then along the way, they have provided-
for teachers and staff, a number of mathematics
workshops if you care to join the steering
committee. . . . Thesteering committee is spon-
soring like hour and a half workshops every so
many weeks that deal with various phases.

Underwood continued to describe the process,
arguing that few principals would take advantage
of'the district mathematics steering committees
and argued that most of the building principalsin
the district would more than likely learn about
new ideas inmathematics fromateacher in their

building,

It’s not mandated for administrators at all. As
amatter of fact the administrators who are not
on the steering committee probably won’t at-
tend. It’llcome as another flyer. . . . It’samatter
of how much do you yourseif as an administra-
tor care to know about it. It’s available but it
isn’t mandated that you know. I believe the
district’s approach for administrators is basi-
cally you need to have an awareness and then
anything beyond . . . will be fine for you but
we’re certainly not mandatingit. . . . Probably
of the 33 elementary principals. . .| would make
a broad assumption that eight will go on to
learn more about it and the others will drift
along and as their staffs bring them along,
they’ll probably lean on one of the teachers
within their building to guide and direct that
rather than leading it themselves.

Principals’ Own Primary Agendas

The principals whom we interviewed all did have
clear professional agendas that did not focuson
the mathematics reforms. While they attended to
the improvement ofinstruction and curriculumin
ageneral sense, mathematics curriculam and in-
struction was nota priority of a single building
administrator, Those principals who did prioritize
instructional and curricular reforms tended to
prioritize language arts and reading more thanany
other contentareainthe elementary school, Other
principals, notably the three principals of color,
were dedicated toissues of multiculturalism, re-
spect for diversity and building stronger links
between their school and the immediate commu-

nity.

Attending to their personal agendas was notan
easy task. These principals all expressed concern
about the amount oftime they dedicated to orga-
nizational issues in their buildings, making it diffi-
cult for them to find the time to pursue an
instructional agenda. In particular, Hyde and
Norris characterized the time they spent on orga-
nizational leadership as time taken away from
providing instructional leadership. Hyde, former
principal at Remington, explained, wryly:

When you try to be a building manager and a
instructional leader, at a shop like this shop
anda good third of the shops in Mapleton. You
can’t do both jobs, it’s not possible. it’s time
and a half as a building manager. Forget in-
structional design and all that other stuff.

While Hyde and Norris argued they spent sizable
portionsoftheir daily work dealing with organiza-
tional issues, and this was echoed by the other
principals, two principals did develop and pro-
mote aninstructional agenda.

Norris and Young dedicated a considerable
amount of time to providing support for reading
instruction and curriculum in their buildings. En-
tering the buildings with their background and
experience asreading specialists, they drewupon
this expertise to provide guidance and support for
teachers. “I’m really big on language arts and
reading and writing, we havea writing and pub-
lishing center here,” Norris shared with pride.
Young, too, spent considerable time working on
developing newideas about reading. For Young
and Norris, reading instruction was their passion,
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and the areato which they devoted theirattention
when not involved in other activities. Youngar-
gued, however, her focus onreading instruction
reflected abroader current found in the district:

People have always looked at reading as being
the end-all. I mean that’s the most important
thing, and in some ways I guess it is, if you
can’t read I guess you can’t do some math.

While Norris and Young focused on reading
instructionand curriculumin preference to math-
ematics, we note that they were the only two
principals who focused on anagendarelated to
curriculum and instruction. The roles these two
principals crafted were complex and linked not
only to their beliefs about theirrole, butalso their
prior experiences and commitments as educa-
tors. The press for time saw each of these princi-
pals and others making decisions that prioritized
some agendas over others.

Amidst the daily challenges of coorinating their
respective buildings, each of the six principals has
developed a personal agenda where reform of
mathematicsinstructionand curriculum fell deeply
into the backdrop of their daily life in schools.
This is not necessarily because they are not
concerned about mathematics, but rather be-
cause they have been provided few opportunities
themselvesas principals to be connected to math-
ematics communities and encounternewideas
and mathematics’ experiences that are central to
the mathematics reform activity. Thisleadsus to

-look more closely atthe central office leadership,

and to ask: How are the reforms in mathematics
inthe district, as well as at the state and national
levels, viewed and understood by district lead-
ers—people responsible for influencing princi-
pals’ priorities and opportunities to learn? How
do the mathematics reforms figure in the agendas
of'the central office staff and their visions for the
district’sdirections?

Central Office Administrators’ Orientations
to the Mathematics Reforms

The central office administrators whose responsi-
bilitiesdealtwithmathematicsin somewayincluded
the assistant superintendent for instruction, the di-
rectors of elementary education, state and federal
programs, instructional support, curriculum, and
evaluation(seeFigure 1). Althoughthey sharedkey
responsibilities for curriculum, staff development,
and evaluationinmathematics, few ofthese indi-

viduals had much depth of knowledge about the
mathematicsreforms. All were aware thatof current
efforts to shift the emphasis in the direction of
“manipulatives”and“‘problemsolving,” asreflected
inthisadministrator’scomment:

Youngsters will not be spending as much time
doing paper-pencil computations, you know.
They will really be engaged more in problem
solving, uh, use of manipulatives, and figuring
out things, as opposed to sitting down, com-
puting, and you know, getting all the addition
and subtraction facts. Uh, it’s really more uh,
oriented towards actually uh, solving prob-
lems. ... That’s a thrust from the state, there’s
a thrust from the um, uh, National Council of
Teachers of Math, the standards that they
publish.

Like at least two of the principals, the central
office administrators saw the changes as simi-
lar—and therefore generic—across language arts,
science, and mathematics. The reforms, to them,
centered on thinking and problem solving, on
processes rather than on facts orisolated skills.
The director of elementary education emphasized
tous: ' '

There is a thread, a thread that runs through
basically all of these subject matters areas. The
focus is on, uh, problem solving and higher
order thinking skills.

Several others commented on the new centrality
of “applications”—a notion that seemed only
vaguely articulated. For example, one director
who was convinced that this lay at the heart of the
changes that were “coming down from the state”
and from the national organizations, declared:

Application’s the name of the game now. It’s
not the knowledge, it’s the application of the
knowledge. And the only way you’re going to
know whether a student can apply the knowl-
edge is to let him do it.

Thinking about the reforms of subject area in-
struction as generic, as about process, makes it
difficultto attend to some crucial aspectis ofthe
reform. For example, for amathematics teacher
to hold a good discussion about fractions, she
needs to understand a great deal about fractions
herself. She also needs to know what counts as
evidence for, proof of, or refutation of a math-
ematical claim. To conduct such a discussion
solely on the basis of a general sensitivity to
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classroom discourse and a commitment to prob-
lemsolving, forinstance, would make it difficultto
facilitate students’ progress with the mathemati-
calideas. Moreover, the directors lacked specific
ideas about what this shift in emphasis really
meant for goals or instruction.

Moast were also aware that there had been changes
in the state assessment but were only vaguely
familiar with the specific nature of those changes.
One director, predicting that “the [state assess-
ment]istheengine thatisdriving cur-iculuminthis
state,” described the emphasis:

It’s testing more process. I mean, it’s, it’s, it’s
an extension. Maybe not an extension but it’s,
it’s in the same spirit as the new definition of
reading and the direction that the science [test]
is headed. Where kids are going to have to
demonstrate the skills that are necessary to
solve a problem to follow a process rather then
to fill in a blank or make an arbitrary choice.

One notable exception was the deputy superin-
tendent, who herself took the tenth grade state
assessment examinationin mathematics. She de-
scribed forus one ofthe items, a problem involv-
ing rotations. Clearly she had been challenged
and was still not entirely sure of her answer.
“Those are not basic skill concepts,” she re-
marked. Commenting on the fourth grade level
test, she had less detail about the nature of the
items, although she emphasized that wizt counted
was “ifthey can apply the applications to solve
problems.”

Althoughthe directors seemed aware of abroader
national agenda for mathematics reform, they
cited thedistrict’s curriculumrevisioncycleasthe
impetus for updating the Mapletonagenda. One
directorexplained:

It’sacycle. Every five years, a subjectarea will
come into focus. Uh, that was established
some years ago through another committee
that set this up as a way to really review the
curriculum kinda on an ongoing cycle. And,
um, math came in. .. atthe cyclicaltime that it
was established to.

The mathematics coordinator, she continued,
participated on one of the state committees—
“and brings in all of the new stuffthat’s coming
down from the state”—and this provided the
information link between the state and the district.
Another director corroborated this relationship

to the state’s goal statements as well as the,
national agenda—*“what’s being done at the na-
tional level plus what’s being done at state level.
And out of that meld you’ve gotta come up with
something that works for your kids.”

Overall, ourinterviews with the central office staff
suggested to us that these people’s familiarity
with the mathematics reforms was modest and
often represented in slogans such as “handson”
or incorporated into generic ideals such as “pro-
cess” or “higher order thinking” or “applications.”
They had had little opportunity to delve into the
nature of the national recommendations for math-
ematics curriculum and instruction, and therefore
were unable to talk in any detail about the nature
of the reforms orthe implications for curriculum,
instruction, or staff development.

Central Office Administrators’

Other Agendas

Althoughmathematics was notan area on which
many administratorshad alotto say, they, like the
building principals, had many issues thatdid mat-
ter deeply to them. Inno case was the agenda of
one of the central office administrators focused
on mathematics. Their concerns ranged from
raising test scores, to improving programs and
outcomes for disadvantaged students, to revising
assessment. And, in most cases, reading and
language arts were their foremost curricular pri-

ority.

Out of herunderstandable frustration to manage
the task of leading a large district’s mathematics
agenda, Jackson often commented to us that
mathematics was a low priority for Mapleton.
Once she related aconversationshe remembered
having with the then-director of curriculum:

In reality, I don’t believe mathematics is a
priority because I can remember years ago
before I ever got this position, that I wentto the
curriculum director and I asked him ifhe would
be an advocate for mathematics in this district.
I needed someone in this district who was
willing to write a grant so that we could have
some much better staff development programs
going on. And he said he could not be an
advocate for mathematics. He didn’t have the
time to do that.
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. Thisinterpretation fit with what other administra-

tors themselves said tous ininterviews. Justaswe
sawin our conversations with principals, reading
seemed a muchhigher priority than mathematics.
When pressed as to why the district hires dozens
of reading teachers and hires no mathematics
specialists, the same director of curriculum to
which Jackson had referred said that we had
“touched a nerve.” He went on to explain that
elementary teachers are well-paid professionals
and that with increasing specialists toteach the
curriculum, classroom teachers are barely re-
sponsible—in his view—foranythinganymore. It
was only reasonable, he argued, thatthey teach
something on their own. When we queried as to
why not hire mathematics specialists instead of
reading, he told us that, with the increasing em-
phasis on process and problem solving, “if you
can’t read, you won’t be able to perform suc-
cessfully inmathematics.” Thisnotion of reading
being fundamental to everything else, and particu-
larly to mathematics, was echoed by many of the
other administrators. Another director, when
asked if the district placed a higher priority on
reading than onmathematics, replied, “Readingis
so basic and fundamental to everything else that
youngstersdo and they have to knowhowtoread
in order to do math.” To her it was obvious that
reading should receive the lion’s share of the
attention—funding, staffing, and staff develop-
ment, for the ability to read was prior to every-
thingelse, including mathematics.

Anothercentral office administratorjustified the
priorities differently. She remarked that making
changesin reading was much more challenging
than in mathematics, because

the content of mathematics is . . . less
ambiguous. . . . It’s easier to give students
thinfs that they need to apply in mathematics
until the concepts get, untit you get into trig
problems sometimes there isn’tan answer, you
know. . . . ButIthink mathematics asacontent
ismore exactthan language. Because language
brings all of the cultural dimensions and sub-
cultures. ... Solanguage isalittle different. We
don’treally know how kids read, learntoread,
and we don’t really know if kids learn anything,
quite frankly. But we know that somehow or
another it happens in the human mind because
we’re capable of it intrinsically the human
body is capable of doing it, the human body is
capable oftaking in stuff, But I think it’s easier
for a math teacher than a language teacher.

For hey, teaching and learning in reading were
more complex than in mathematics, and so justi-
fied the differential allocation of resources.

THE PARADO: OF MATHEMATICS REFORM!
Lowm Priority, HIGRIN NEED
Administrators—in the central office orin build-
ings—are in positions of power to affect the
marshalling of resources around particular agen-
das. They allocate funds for materials, profes-
sional development, and staff. They influence
teachers’ priorities, in the form of concern and
time. Thus, what they care about and understand
can have crucial consequences for the develop-

mentof any particular reform agenda.

Mathematics: Low in District Priority

Our analyses suggest that, in Mapleton, both
building principals and central office administra-
tors wererelatively unfamiliar with the mathemat-
icsreforms. When they described the district’s
agenda, they emphasized generic processes, and
they seemed to have thoughtlittle about the shape
these ideas might take in classrooms or what,
specifically, teachers mightneed help with. Al-
though they were vaguely familiar with the staie
and national reform agenda, theirunderstandings
were similarly thin and unfocused. They used
common buzzwords like “manipulatives,” “prob-
lem soiving” and “application,” buthad little to
say that went beyond identifying these as core
elements of the reforms.

That administrators, both atthe building level and
in the central office, were unconnected to the

‘mathematics reforms and the ideas about improv-

ing mathematics instruction, had important con-
sequences forthe district’s agendainmathematics.
Inafundamental sense, because the administra-
torshad solittle involvementin the ideas and their -
underlying rationale, mathematics fell somewhat
naturally lower in overall district priorities—cer-
tainly much lower than, for example, reading/
language arts. In fact, the enormous discrepancy
instaffing forreading and language arts versus
mathematics was one obvious case in point. In
reading/language arts, Mapletonhad onstaffover
30specialistteachers,asmany instructional aides,
and two subject area specialists, Whereas in
mathematics, Lydia Jackson was the mathemat-
ics staff for the entire district. This contrast was
quite dramatic. In Mapleton, one person was
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expected to launch and promote reform in math-
ematicsand create professional developmentop-
portunities inmathematics for the entire districtin
elementary, middleand highschools. Yetinread-
ing language arts, there were over thirty special-
ists in elementary schools alone who undertook
suchresponsibilitiesinreading.

Essentially, Mapletonadministrators’ lack of fa-
miliarity with the mathematics reform agenda
meant that they were less inclined to allocate
resources crucial tomaking the kinds of changes
Jacksonenvisioned. They were also less likely to
provide more than superficial support for teach-
ers, to explain and justify the reforms *~ parents,
and to lobby for additional resources from the
community orthe school board. With no special
personal interest in making ambitious mathemat-
ics reforms happen, the routine revision of the
districtobjectives and theadoption of a new text
seemed sufficient to most administrators. And
having adynamic new mathematics coordinator,
who was energetically dashing aroun< the dis-
trict, only served to animate the beliefthat math-
ematics was “taken care of.”

Mathematics: High in Need

The paucity of local resources for mathematics
reform presents a paradox for reformers. For a
district to make the changes envisioned by the
NCTM Standards would be an unusual’y chal-
lenging task, requiring exceptional resources. ¥ ot
when those in positions of power lack under-
standings of and commitments to the reform
agenda, as in Mapleton, they are unlikely, in the
face of the fiscal and political pressures they face,
toallocate adequate resources for mathematics.

Making change in mathematics presents unusual
challenges for a number of reasons. First, the
mathematics reforms are far from a blueprint for
action, a plan to be implemented. A blend of
visionand commitment, the reformagendasets
outinstead a direction for focused development
andinvention. The patterns of mathematics teach-
ing and curriculum are deeply rooted in schools
(Cohen, 1989); changing from a curriculum of
algorithms and calculation would take extended
effort.

Second, elementary teachers are less well-pre-
pared in mathematics thanin many other areas—
certainly less well-prepared than inreading. Their
formal mathematics education istypically thin,

and they often do not feel mathematically conipe-
tent or confident. Developing the visions of re-
form to engage children inintellectually serious
mathematical work is a task for which most
teachers would need significant opportunitiesto
learn as well as substantial support. When the
Mapletonteachers worked across anentire school
yearto select anew text series, they were making
a choice that would, in this case, shape their
principal opportunity forlearning. And yet, at this
point, they could not fully comprehend the vision
that they were being asked to use to guide thsir
work; thus, their preferences were shaped as
much by their existing understandings and com-
mitments as by those that reformers were pro-
moting. Ultimately, this would limit the kind of
opportunity the selected text was likely to offer.

Third, working to educate and inform the public
about the nature and rationale for mathematics
reformis no simple matter. Community interestin
mathematics instructionis not high, and perspec-
tives on what students need to know are, for the
most part, conservative, comprising basic skills
and computational prowess. Lacking deep math-
ematical literacy themselves, most people re-
member being stung by the last wave of
mathematicseducation reform—“the NewMath”
(Sarason, 1982)—and are not convinced that a
curriculum focused on “reasoning” and “thinking”
will equip students with what they need to learn.
Thaithe reform agenda isunderdetermined and
uncertain—in need of continued development
and revision—makes the task of communicating
withand convincing the public thatmuch harder.

Comparing Mathematics with Reading:
A Paradoxical Inversion of
Resocurces and Needs

Both by interestand by default, reading iscentral to
the elementary curriculum. Among Mapletonad-
ministrators, some broughttotheirwork extensive
background and experience with reading and lan-
guage arts. They were connected to the reading
reforms, had ideas about what they implied for
classroom practice, and were inclined to allocate
resources in support. Even whenreadingisnotan
area of expertise or special interest, it remains,
perhaps by convention, a high priority. Attention
and concemseemstitled by defaulttoward reading.
Those who told us that reading was fundamental to
everything else expressed a widely-shared belief.
The expertiseand assumptions thatadministrators
bring to making decisions aboutreading ineanthat
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they are likely to be concerned with providing
resources for thedistrict’s languagearts programs.
Ourcolleagues’ work investigating theevolutionof
statereading policy showsthat, at thedistrictlevel,
different commitmentsandinterpretations of read-
ingand of reading reform, lead todifferentdecisions

about the nature of resource allocations. Butno

matter what, reading seems consistently to be cen-
trallyonthe agenda.

Mathematics enjoys no such automatic attention
or interest. Lower in priority than reading, math-
ematics instruction is often weakly supported.
‘Withless support, mathematics instructionis dif-
ficuli to change. Inmany classrooms, the curricu-
lum and students’ experiences withit, aremuch
the same as they were fifty years ago, despite
much rhetoric and concern. That mathematics is
usually less well-supported thanreading is under-
standable when one examines closely what
Mapleton administrators brought to their work:
Mathematics was not a central area of interest or
expertise for any of them. It was not surprising
that they did not accord substantial attention or
resources to mathematics. And yet, one could
argue that mathematics reformis more inneed of
significant support thanis reading.

This raises a fundamental paradox about the
allocation of essential resources for reform in
mathematics: If people who are in positions of
power are themselves notoriented to the specific
challenges of the mathematics reforms, they are
lesslikely to make itahigh priority. Further, if the
defaults of schooling are more strongly set on
reading and language arts, it would take extraor-
dinary effort to reverse this natural pattern of
priorities. Andif extraordinary—notjust basic—
resources are not levied in support of efforts to
make change in mathematics teaching and learn-
ing, the promise of deep reform is dim.

Paradoxically, those responsible for allocating
resources are themselves more familiar with
and committed to reading and language arts
and, yet, without time to examine and learn
about a host of ideas related to mathematics
teaching and learning, and about mathematics
itself, they are unlikely to shift their priorities.
Could something be done to change this para-
doxical inversion of resources and needs?
Could fundamental patterns that prioritize read-
ing and marginalize mathematics be altered?
District leaders must somehowthemselves have

opportunities to learn and become committed
to mathematics in ways that would incline them
to commit resources more adequately, in a
more appropriate relationship to need. This
would not be easy, for in times of fiscal cut-
backs, increasing attention to mathematics
might be seen as decreasing concern for lit-
eracy. Managing ambitious reform in atime of
overall reductions in resources presents a set
of puzzles that complicate the already difficult
problems of change.

Understanding in this way the crucial role played
by districts in marshalling resources for reform
illuminates the gap between the proudly heralded
mathematics reformsand their disappointing fail-
ure totakeroot :n classrooms. Taken seriously,
the mathematics reforms point to fundamental
revisions inviews of knowledge, oflearning, and
of the relationship of teachers and students in
classrooms. Without dramatically different local
policymaking about resources available, how-
ever, therthetoric of mathematicsreform hasllittle
chance to comprise more than superficial shiftsin
the surface features of classrooms and a splash of
new slogans. Doing so would require administra-
tors to have opportunities to learn about—not
justbe updated—the substance of the mathemat-
ics reforms and about what it might taketorealize
these ideasin classrooms. And it would require
them tomake different choices about the alloca-
tion of resources to mathematics reform, both in
terms ofkind and extent.
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Notes

Mapleton is a pseudonym, as are the names of all people
who appear in this paper.

¥For example, at one of the schools where we have been
working, poor African-American children are bussed from the
otherside of town to be withthe poor African-American children
intheschool neighborhood, whilethe middle-classwhite children
in the neighborhood attend a different nearby school.

3The copies of the text pages included in this section show
the material from which he drew his lesson.

‘Heaton (1994) argues that trying to teach mathematics for
understanding necessarily involves teachers in a challenging
process of invention and improvisation. On one hand, sheargues,
themathematicsreform agendaisnew andunderdetermined. It is
aset of ideas and commitments, not a mode! of practice. On the
other hand, she argues, this kind of teaching cannot be wholly
prespecified. Teaching forunderstanding alsomeansconstructing
practice in response to students’ ideas — a process that, in its
essence, must be situated in ihe particular and cannot simply be
designed and implemented.

SSpillane’s (1993) study of the role of districts in a state
reading reformillustrates the powerful role played by individuals
atthedistrict leveland the ways in which their own commitments
shape their interpretation and enactment of the reform.

SBecause our analysis of the central office administrators’
understanding ofand concem for the mathematicsreform agenda
isnotcentered ondifferentiating amongtheseindividuals, we have
chosen notto refer to them by name or title. Doing so necessarily
would compromise our commitment to confidentiality in ways
that referring to teachers or principals does not, and it not
necessary to distinguish among these people for the claims we
make here with respect to the relative lack of attention accorded
tomathematics among the central office administrators. The point
isamore general one aboutthemasa group, and aboutthe district
asa whole.

’Our claims do not address the nature or depth of these
administrators’ attention toreading and language arts. Instead, we
claim thatwith greaterinterest inand valuing of reading, and more
resource allocation of all kinds, there is greater opportunity to
consider issuesrelated to teaching and learning. By comparison,
theopportunitiestoeven begin toexploreissues of curriculumand
pedagogy in mathematics are slim.

fe.g., Ball, 1990b; Simon, 1993.

“For example, see Spillane (1993), Jennings, (1992), and
Cohen, Grant, Jennings, & Spillane (in preparation).

16Gee Wilson (in preparation) in which she writes about
policymakers as lcarners and about policymaking as inquiry.
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